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METHODS
Normal skin was obtained from the operating
room and the dermatology clinic of the Yale New
Haven Medical Center. Punch biopsy specimens
were taken from hypopigmented and pigmented
areas in patients with vitiligo. Skin also was ob-
tained from mice, rats and frogs after the animals
were sacrificed by decapitation or cervical disloca-
tion. The skin samples were assayed for COMT by
the method of Axelrod et al (6,7). In this procedure
the amount of C' metanephrine formed from
methyl C'4 S-AMe and unlabeled epinephrine in
the presence of skin extract is measured.
After being dissected free of subcutaneous fat,
the skin was placed in crushed ice. Usually 10 to
40mg human skin was pulverized at — 60° and this
powder used directly in the assay. Animal skin
was mixed with 5 volumes of 0.154M potassium
chloride at 4° and homogenized in a Duall glass to
glass homogenizer or ground with sand in a mortar.
The extracts were centrifuged at 20,000 r.p.m. for
20 minutes at 4°. Either 10 mg of the pulverized
human skin or an equivalent amount of superna-
tant from the animal skin extracts were incubated
at 37° for 90 minutes in 10 ml glass stoppered cen-
trifuge tubes. Each reaction mixture contained
300 ,l 0.2M sodium phosphate buffer (pH 7.9), 25
d 0.5M magnesium chloride, 100 jig L-epinephrine
bitartrate in 50 jil water and 0.01 jic methyl C'
S-AMe in 25 jil water. The C'4 S-AMe (Tracerlab)
had an activity of 13.78 mc per mM. At the end of
the incubation period 0.5 ml of 0.5M potassium
borate buffer (pH 10) and 6 ml of a mixture of
toluene-isoamyl alcohol (3:2) were added to the
reaction mixture, and the tubes were shaken for 15
minutes. A 4 ml aliquot of the organic phase was
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this pathway is the major route for the inactiva-
tion of epinephrine and norepinephrine. In addi-
tion, COMT can catalyze the O-methylation of
dopa and 5,6-dihydroxyindole, which are inter-
mediates in the conversion of tyrosine to melanin
(5).
Evidence from several sources supports the
view that neurogenic factors help control skin
color (1). For example, melanocytes, which
produce melanin, are nerve cells derived em-
bryologically from the neural crest. Cutting
motor sympathetic fibers to a fish fin results in
immediate darkening of the fin distal to the
cut. On the other hand, stimulation of the severed
nerve with a faradic current results in lightening
of the fin. In vitro both frog and fish melanocytes
lighten in the presence of epinephrine, norepi-
nephrine and acetylcholine. In man peripheral
nerve injury may be followed by both hirsutism
and darkening of the skin in the denervated
areas. Vitiligo, although usually patchy and
symmetrical in distribution, is sometimes seg-
mental.
To understand better some of the disorders
of hypo- and hyperpigmentation, it is important
to know whether the concentrations within the
skin of norepinephrine and acetyicholine vary
in the different pigmentary states. Our present
report is on the assay for cathechol 0-methyl
transferase (COMT) in skin. This enzyme cata-
lyzes the transfer of a methyl group from S-aden-
osylmethionine (S-AMe) to epinephrine to form
metanephrine, a biologically inactive substance,
Fig. 1 (2—4). There are many data to show that
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TABLE I
Catechol 0-methyl transferase (COMT) activity
in whole skin of human beings, rats,
mice and frogs
Total counts/mm were obtained from the re-
action of whole skin powder or extract with C'4
S-adenosyl methionine and epinephrine. In the
control reaction epinephrine was omitted. Net
COMT activity is the difference between the total
and control values. Average values are calculated
for 10 mg skin.
N Mg Skin in Total Control Net COMT° Each Test (counts/mu) (counts/min) (counts/mis)
Human
1
2
3
4
5
6
7
8
10
10
20
10
10
10
20
12,5
330
1756
3712
1690
700
520
1590
555
190
448
448
861
173
230
296
126
140
1308
3264
829
527
290
1294
429
Av. 788
Rat
9
10
11
12
13
10
10
10
10
10
960
1980
800
1688
2972
102
420
170
230
652
858
1560
630
1458
2320
Av. 1365
Mouse
14
15
10
10
622
1150
395
690
227
460
Av. 344
Frog
16
17
18
19
20
10
10
10
10
10
440
586
529
419
481
168
150
108
152
138
272
436
421
267
343
Av. 348
mixed with 1 ml ethanol and 10 ml of a toluene-
Liquifluor mixture (Pilot Chemical Co.). Radio-
activity was measured with a Nuclear-Chicago
liquid scintillation spectrometer, Series 720 (effi-
ciency for C'4 75%).
In some preliminary experiments hair bulbs and
shafts from human and rabbit skin were assayed
for COMT.
RESULTS
COMT activity was readily demonstrated in
human, rat, mouse and frog skin. Although there
TABLE II
Catechol 0-methyl transferase (COMT) activity in
normal skin and in equal amounts of adjacent,
hypopigmented and pigmented skin from pa-
tients with vitiligo
Total counts/mm were obtained from the re-
action of skin with C14 S-adenosyl methiothne and
epinephrine. Control reactions were not run. All
subjects were Caucasians. Average values are
calculated for 10 mg skin.
No. Sex Age Site
MSkin
for
Each
Test
Total
(counts/
mm)
Pigmented
Skin
Total
(counts!
miii)
VitihgoSkin
Vitiligo subjects
1
2
3
4
5
6
7
8
9
10
F
F
F
F
F
F
F
F
F
M
14
14
29
38
39
41
44
61
61
68
L arm
abdomen
L wrist
L thigh
R arm
R arm
R forearm
back
L forearm
back
18
10
10
10
10
20
18
10
18
10
1812
296
348
320
1230
2918
2474
769
1015
223
1586
280
310
440
2284
3163
2018
645
1310
236
Av. 851 Av. 916
Normal subjects
1
2
3
4
5
6
7
8
9
10
M
M
F
F
M
M
M
M
M
F
28
37
38
39
40
41
48
59
71
75
forearm
forearm
forearm
forearm
forearm
forearm
forearm
abdomen
forearm
forearm
20
21
18
20
22
20
28
20
28
19
2376
1806
2409
2263
1157
1897
1479
2149
1494
1395
Av. 853
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TABLE III
Catechol 0-methyl transferase (COMT) activity in
adjwent light and dark areas of 10 mg
pieces of frog skin
Total counts/mm were obtained from the reac-
tion of skin with C' S-adenosyl methionine and
epinephrine. In the control reaction epinephrine
was omitted. Net COMT activity is the difference
between the total and control values.
No.
Dark Skin Light Skin
Total
(counts!
nun)
Control
(counts!
mm)
cr
(counts!
mm)
Total
(counts!in
Control
(counts/
nun) (counts!mm)
1
2
3
4
5
6
7
8
9
10
909
520
177
357
804
463
408
533
339
754
228 681
170 350
83 94
125 232
220 584
98 365
210 198
164 369
137 202
260 494
Av. 357
791 176 615
527 172 355
216 80 136
560 151 409
1036 385 651
526 82 44-4
429 173 256
668 183 485
345 215 130
1132 416 716
Av. 420
was great variation in the amounts of COMT
found in samples from human skin and from rat
skin, both human and rat skin contained more
enzyme than mouse or frog skin. In a single
experiment epidermis had twice as much activity
as dermis. Good activity was found in human and
rabbit hair bulbs. There was no activity in the
shafts from either human or rabbit hair. Whole
human skin has about one third the activity of
frog liver and about one sixth the activity of rat
liver.
Average activities of samples from adjacent
light and pigmented skin in 10 patients with
vitiigo and 10 normal subjects were not signifi-
cantly different. All subjects were Caucasians.
Also, the amount of COMT in adjacent light
and dark skin in frogs was the same. When the
dark skin of the frog's back was compared with
the light skin of the abdomen, there appeared to
be more activity in the skin from the back.
This difference may be due either to anatomic
site or pigmentary status. In a few preliminary
experiments neither melanocyte stimulating
hormone (MSH) nor melatonin had any effect on
COMT values in frog skin.
DISCUSSION
The presence of catechol 0-methyl transferase
(COMT) in the skin of man, rats, mice and frogs
supports earlier work showing that epinephrine
and norepinephrine are metabolized in the skin
primarily via 0-methylation (8, 9). Values for
COMT activity vary greatly from subject to
subject. The significance of this variation is not
known. There appears to be no difference between
COMT activity in normal skin and in pigmented
or depigmented skin in patients with vitiligo.
Even though epinephrine and norepinephrine
are good lightening agents for frog skin, they
alone may not be able to lighten human skin.
However, these agents functioning together with
other substances may play a role.
SUMMARY
Catechol 0-methyl transferase is present in
the skin of man, rats, mice and frogs. It is found
in hair bulbs but not in hair shafts. This enzyme
occurs in the same concentration in the skin of
normal persons and in those with vitiligo.
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